AD-A076  949  SOUTHWEST  RESEARCH  INST  SAN  ANTONIO  TX  ARMY  FUELS  AN— ETC  F/G  8/7 

STRATEGIC  PETROLEUM  RESERVE  CRUDE  OIL  DATA  SEARCH  FILE  DOCUMENT— ETC <U) 
SEP  79  JR  EICHELBER6ER  *  L  L  STAVINOHA  DAAK70-78-C-0001 

UNCLASSIFIED  AFLRL-107  NL 


AD  - 

*070945 


DOC  file  COPY  AD  A 07  69  49 


FINAL  REPORT  ON~STRATEGIC 
PETROLEUM  RESERVE  CRUDE  OIL 
DATA  SEARCH  FILE  DOCUMENTATION 


AFLRL  REPORT  No.  107 

by 

John  R.  Eiehelberger 
Leo  L.  Stavinoha 


IJ. 


S.  Army  Fuels  and  Lubricants  Research  Laboratory 
Southwest  Research  Institute 

San  Antonio,  Texas  > 


and 

Harry  N.  Giles 

w 


(J.  S.  Department  of  Energy 
Strategic  Petroleum  Reserve  Office 
Washington,  I).  C. 


undir  contract  to 

U.  S.  Army  Mobility  Equipment  Research 
and  Development  Command 
Fort  Bel  voir,  Virginia 


Contract  No.  D A AK 70-7800001 

and 

Interagency  Agreement  No.  EL-78-A-01-2815 

Approved  lor  public  r«Uai«;  diitribution  unlimited 
September  1979 

79  i 1  1 C  ' 


HCu«  'v  Cl  »iM>lC»'iO*<  O'  This  PAGE  mix'  f>»» 


Kt  Al)  INSTKl'i  TK’VS 
UtMJKt  C'OMPl.KTWO  FOWM 


REPORT  DOCUMENTATION  PAGE 


I  MCI»I(nT-)  CAT  AL  *  NUMBCM 


2  GOVT 


AHLRL  No.  107 


*  TiTl  »  and  SuAllll.' 


FINAL  REPORT  ON  SPRO  CRUDE  OIL  DATA  SEARCH 
FILE  DOCUMENTATION 


kSWMim.  uM..  M 

AFLKL 


Stavinoha  (USAFLRL) 


PROGN  AM  (  „  »  M»  s  •  ‘  *  » 

AM*  A  A  I0*R  MlT  N  MHI  MS 


•  •  t  M  •  MW  >,  MO  AN  I  Z  AT  s  S  *MI  an  A 

U.S.  Army  Fuels  &  Lubricants  Research  Laboratory 

P.0.  Box  28S10 

San  Antonio,  TX  78J84 


-  "OLl  NO  v’T'-l  A 

U.S.  Array  Mobility  Equipment  Research  G  Develop-^! 
ment  Command  DRDML-GL 

it.  Balvoir,  VA  22060 

i  m  ^ s  A G E  *•  •  N  Alii  •  AOOMt  ff«r«nf  from  Controlling  Olhtm) 


flail  rept,  Ju* 


Approved  for  public  release;  distribution  unlimited 


Strategic  Patralaua  Ra nerve  Crude  Oil 
Data  Search  Pile  DecuaMatatlee. 


This  wc>rk  was  funded  through  Intcragenrv  Agreement  KL-78-A-01  -£81 5 
between  the  Department  of  Energy  and  the  Department  of  Defense. 


Computer  Search 

Crude  Oil  Data 

Strategic  Petroleum  Reserve 


Crude  Oil  Search 
('rude  Data  Base 
(rude  Oil  Analyses 


*n  id*nNf»  6/or  A 


AP  ?»ACt  (  vxlnw#  nr% 

Crude  oil  analysis  data  for  the  years  1950-1977  were  obtained  on  magnetic 
tape  from  the  DOE  Bartlesville  Energy  Technology  Center  and  placed  on 
the  DOE  Energy  Information  Administration's  computer  for  use  by  the  DO! 
Strategic  Petroleum  Reserve  Office  (SPRO).  A  data  transformation 
program  was  written  to  convert  the  crude  oil  data  to  a  new  SPRO  crude  oil 
data  file  compatible  with  SPRO  crude  oil  purchase  specifications. 

This  SPRO  crude  oil  data  file  is  searchable  for  the  purposes  of  - V  C* 


rOlTPOH  O'  '  NOV  *»  It  OBiOLtTl 


3  *  I  -  ^  '  UNCLASSIFIED  _  * 

itCuEit*  Cl'Mihc  at  ion  o'  ThU  WAG  t  rWWwt  Dai*  Knf'iMf) 


UNCLASSIFIED 


SCCuStTv  CLASSIFICATION  O*  ’hUP«i>»  m>«n  »«•  I>in4l 


20.  ABSTRACT 


identifying  and  locating  crude  oils  having  properties  within  specified 
search  limits. 


UNCUSS  IK 


iCCU*ll*V  Cl  AJSlUCATlO*  or  TMlt  *AGC''W>»#f*  P#f#  Fnf#re<# 


FOREWORD 


This  document  is  the  final  report  for  Task  3  of  a  4-task  program,  which  was 
conducted  at  the  U.S.  Army  Fuels  and  Lubricants  Research  Laboratory  (USAPLRL) 
at  Southwest  Research  Institute,  San  Antonio,  Texas,  under  Contract  DAAK70- 
78-C-OOO 1 ,  during  the  period  June  1978  through  September  1979.  The  work  was 
funded  through  Interagency  Agreement  EL-78-A-0 1 -281 S  between  the  Department  of 
Energy  and  the  Department  of  Defense.  The  contract  monitor  was  Mr.  F.W. 
Schaekel  of  the  Energy  and  Water  Resources  Laboratory,  U.S.  Army  Mobility 
Equipment  Research  and  Development  Command,  DRDME-CL,  Ft.  Bel  voir,  VA. 


ACKNOWLEDGEMENTS 


This  program  was  made  possible  through  sponsorship  by  the  U.S.  Department  of 
Energy's  Strategic  Petroleum  Reserve  Office  (SPRO),  through  an  Interagency 
Agreement  between  the  above  office  and  the  Department  of  Defense's  (DOD)  U.S. 
Army  Mobility  Equipment  Research  and  Development  Command  (MERADCOM) ,  Fort 
Belvolr,  VA.  The  advice  and  assistance  provided  by  the  project  monitors,  M.E. 
LePera  and  Jim  Mengenhauser  (MERADCOM),  Dennis  Brinkman  and  Pat  Grizzle  (Bar¬ 
tlesville  Energy  Technology  Center),  in  preparing  this  report  are  hereby  ac¬ 
knowledged.  The  technical  editing  assistance  of  Jim  Pryor  of  Southwest  Re¬ 
search  Institute  (SwRI)  is  also  acknowledged. 


2 


TABLF.  OF  CONTENTS 


Section  P*tte 

LIST  OF  TABLES . * 

I.  INTRODUCTION  AND  BACKGROUND . 5 

II.  DISCUSSION . 5 

III.  SUMMARY . 13 

IV.  REFERENCES . 15 


LIST  OF  TABLES 


Table  Pane 

1  Current  SPRO  Crude  Oil  Specifications . 6 

2  BETC  Crude  Oil  Rata  File  Organization  and  Data  for 

Sample  No.  69001 . . . 7 

3  SPRO  Search  File  Organization  by  Line  and  Column . 9 

4  Viscosity  and  Bolling  Point  Calculation  Data . 12 

5  Transformation  Program:  BETC  Raw  Data  to  SPRO  Search 

File  Data . 16 

6  Crude  Petroleum  Analysis  Data  Sheet  for  Sample  No. 

69001 . 17 

Crude  Oil  Raw  Data  File  for  Sample  No.  69001 . IB 

8  SPRO  Search  File  -  Computer  Calculated  Data  Crvide 

Oil  Sample  69001 . 18 

9  Data  for  Crude  Oil  Sample  No.  69001  in  the  SPRO 

Crude  Search  File . . . 1ft 

10  Reproduction  of  48  Lines  In  the  SPRO  Search  File . 19 

11  A  SPRO  Search  Program . 20 

12  Listing  of  Location  Code  Numbers  and  Locations . 23 

13  Partial  Listing  of  Crude  Oil  Identifications  and  Data 

for  a  Particular  SPRO  Search  Program . 24 


4 


I.  INTRODUCTION  AND  BACKGROUND 


(  1  )* 

The  Army's  original  "Crude  Oil  Character Izat Ion  Data  Program"  used  crude 

oil  analysis  data  from  the  Bureau  of  Mlne^  [now  Department  of  Energy  (DOE)] 
Bartlesville  Knergv  Technology  Center.  The  data  were  stored  on  a  commercial 
time-shared  computer  facility.  This  crude  oil  characterization  data  program 
enabled  Its  users  to  search  the  data  base  for  crude  oils  with  certain  char¬ 
acteristics.  However,  the  data  for  this  program  contained  only  800  crude  oil 
analyses.  A  project  task  was  Initiated  in  the  third  quarter  of  1978,  through 
a  DOE  to  DOD  Interagency  Agreement  to  establish  the  data  base  In  the  DOE 
Energy  Information  Administration's  computer  facility  and  to  update  and  expand 
the  data  base. 

One  phase  of  this  task  Involved  comparing  the  format  of  the  customary  Bureau 
of  Mines  (BOM)  crude  oil  assay  with  the  purchase  specifications  In  Table  1 
currently  used  by  the  Strategic  Petroleum  Reserve  Office  (SPRO),  and  resolving 
format  Incompatibilities.  This  new  data  base  was  to  Include  nearly  3500  sam¬ 
ples  covering  the  years  1950  forward. 

II.  DISCUSSION 

The  basic  crude  oil  data  for  the  program  was  obtained  from  the  DOE  Bartles¬ 
ville  Energy  Technology  Center's  (BETC)  analyses  of  crude  oils  for  the  years 

(2.3) 

1950  to  1977,  some  of  which  have  been  published.  ’  These  data  contain  the 
Information  shown  In  Table  2  for  each  Individual  crude  oil. 

The  serialized  crude  oil  data  file  organization  and  data  for  Sample  No.  f>9001 
are  provided  in  Table  2.  The  data  as  configured  in  Table  2  were  transmitted 
to  SPRO  and  stored  on  magnetic  tape.  The  data  were  placed  In  file  CN6086.- 
PR.J.BOMTAPE.YR5077  on  the  Energy  Information  Administration's  computer.  The 
data  In  this  form  were  not  suitable  for  direct  search  using  the  SPRO  specifi¬ 
cations  as  shown  In  Table  1.  A  new  file  called  CN6086.RE5.SPRO.SEILF.,  refer- 


*  Superscript  numbers  In  parentheses  refer  to  the  List  of  References  at  the 
end  of  this  report. 
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TABLE  1.  CURRENT  SPRO  CRUDE  OIL  SPECIFICATIONS 


SPRO  Crude 

Oil  Tvpe 

Characterlst lc 

I 

II 

1 1 1 

IV 

V 

VI 

API  C.ravl ty  (®API) 

30-36 

40-45 

30-36 

34-40 

36-40 

26-30 

Total  Sulfur  (wtZ)  max 

1 .99 

0.25 

0.50 

0.25 

0.50 

1.25 

Pour  Point  (®F)  max 

50 

50 

50 

50 

50 

50 

Salt  Content, 

(Lb/1000  Bbl)  max 

.  50 

50 

50 

50 

50 

50 

Viscosity  (SUS  9  60® F)  max  ISO 

150 

150 

150 

150 

200 

Reid  Vapor  Pressure 
(pslg  9  100®F)  max 

11 

11 

11 

11 

11 

11 

Mercaptans  (ppm  In  375®- 
fractlon)  max 

500  ®F 

No  limit 

12 

12 

12 

No  limit 

12 

Yields  (volZ) 

Naphtha  (<  375®F) 

2*1-30 

35-42 

21-29 

29-36 

30-38 

15-20 

Distillate  (375®-620® 

F)  17-31 

21-35 

•n-37 

31  -45 

19-33 

24-27 

Cas  Oil  (620®-1050®F) 

26-38 

20-34 

28-^2 

20-34 

23-37 

38-42 

Residuum  (>  1050® F) 

10-19 

4-9 

7-14 

0-5 

7-14 

15-20 

Water  and  Sediment 
(volt)  max 

1.0 

1.0 

1.0 

1.0 

t.o 

1.0 
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TABLK  2.  BETC  CRUDE  OIL  DATA  FILE  ORGANIZATION 
AND  DATA  FOR  SAMPLE  NO.  6900 1 


Line 

Number 

Descript  ion 

Alpha-Numeric 
Data  for 
Sample  #A9001 

Line 

1 

1. 

Sample  Identification 

A 9001 .00 

2. 

Location  Code 

35.000 

3. 

Gravity,  specific 

0.832 

A. 

Sulfur  Percent 

0.200 

5. 

Nitrogen,  Percent 

0.0A9 

6. 

Hour  Point,  °F 

-5.000 

7. 

S  U  S  Viscosity  at  100'F 

A3. 000 

Line 

2 

1. 

Carbon  residue  of  crude,  percent 

0.900 

2. 

Sulfur  residue 

0.000 

3. 

Nitrogen  Residue 

0.000 

A. 

Light  gasoline,  percent 

A.  500 

5. 

Total  gasoline  and  naphtha,  percent 

28.200 

b. 

Keroslne  distillate,  percent 

10.300 

7. 

Gas  Oil,  percent 

13.917 

Line 

3 

r. 

N’onviscous  lubricating  distillate,  percent 

11.886 

2. 

Medium  lubricating  distillate,  percent 

A. 397 

3. 

Viscous  lubricating  distillate,  percent 

0.000 

A. 

Distillation  loss,  percent 

2.A00 

5. 

Residuum,  percent 

2A.700 

A. 

Countv  Code 

113.000 

7. 

Depth 

2700.000 

Line 

A 

I. 

Field  name 

Bu rbank 

2. 

Geologic  formation  (AAPG  Mnemonic  code) 

CMPS 

3. 

LQ  -  Integer 

0 

A. 

l.Q  -  Octal 

0 

Line 

5 

l. 

Percent  at  cut  122°F  mm  Hg  atmospheric 

1 .  A 

2. 

Percent  at  cut  1A7°F  mm  Hg  atmospheric 

1.6 

3. 

Percent  at  cut  212“F  mm  Hg  atmospheric 

3.5 

A. 

Percent  at  cut  257°F  mm  Hg  atomspheric 

5. A 

5. 

Percent  at  cut  302“F  mm  Hg  atmospheric 

5.3 

6. 

Percent  at  cut  3A7*F  mm  Hg  atmospheric 

5.3 

7. 

Percent  at  cut  392“F  mm  Hg  atmospheric 

5.5 

8. 

Percent  at  cut  A37#F  mm  Hg  atmospheric 

A. 9 

Line 

A 

1. 

Percent  at  cut  A82*F  mm  Hg  atmospheric 

5. A 

2. 

Percent  at  cut  527*F  mm  Hg  atmospheric 

A. 9 

3. 

Percent  at  cut  392*F  at  AO  mm  Hg  (585*F 

atmospheric) 

3.8 

A. 

Percent  at  cut  A37*F  at  AO  mm  Hg  (A3A*F 

atmospheric) 

A. 3 

5. 

Percent  at  cut  A82*F  at  AO  mm  Hg  (h87*F 

atmospheric) 

A.  1 

A. 

Percent  at  cut  527*F  at  AO  mm  Hg  (737°F 

atmospheric) 

5.5 

7. 

Percent  at  cut  A72*F  at  AO  mm  Hg  ( 7 8 7 * F 

atmospheric) 

5.6 

TABLE  2.  BETC  CRUDE  OIL  DATA  FILE  ORGANIZATION 
AND  DATA  FOR  SAMPLE  NO.  69001  (con*t) 


Line 
Numbe  r 

Descript  ion 

Alpha-Numeric 
Data  for 
Sample  #b9001 

Line 

7 

T. 

Specific  gravity  60/60*F  at  122°F  atmospheric 

0.633 

2. 

Specific  gravity  60/60*F  at  167*F  atmospheric 

0.674 

3. 

Specific  gravity  60/60*F  at  212*F  atmospheric 

0.  709 

4. 

Specific  gravity  b0/60*F  at  257*F  atmospheric 

0.734 

5. 

Specific  gravity  60/b0*F  at  302°F  atmospheric 

0.753 

6. 

Specific  gravity  60/60*F  at  347*F  atmospheric 

0.772 

7. 

Specific  gravity  b0/60*F  at  392*F  atmospheric 

0.790 

8. 

Specific  gravity  60/60*F  at  437°F  atmospheric 

0.804 

Line 

8 

1 

1. 

Specific  gravity  60/60*F  at  482®F  at  40  mm  Hg 

0.817 

2. 

Specific  gravity  b0/60*F  at  527®F  at  40  mm  Hg 

0.828 

3. 

Specific  gravity  60/60*F  at  192°F  at  40  mm  Hg 

0.846 

4. 

Specific  gravity  b0/60*F  at  437*F  at  40  mm  Hg 

0.854 

5. 

Specific  gravity  60/60*F  at  482°F  at  40  mm  Hg 

0.865 

6. 

Specific  gravity  60/60*F  at  527°F  at  40  mm  Hg 

0.874 

7. 

Specific  gravity  60/b0*F  at  5  72°F  at  40  mm  Hg 

0.882 

Line 

9 

T. 

Specific  gravity  60/b0*F  of  residue  at  40  mm  Hg 

0.923 

2. 

S  U  S  Viscosity  for  fractions  at  392*F  at  40  mm 

Hg 

40.000 

3. 

S  U  S  Viscosity  for  fractions  at  437®F  at  40  mm 

Hr 

46.000 

4. 

S  U  S  Viscosity  for  fractions  at  482*F  at  40  mm 

hr 

58.000 

5. 

S  U  S  Viscosity  for  fractions  at  527*F  at  40  mm 

Hg 

81.000 

6. 

S  U  S  Viscosity  for  fractions  at  572*F  at  40  mm 

Hg 

135.000 

7. 

Cloud  test  for  fraction  at  392®F  at  40  mm  Hg 

10.000 

Line 

10 

1. 

Cloud  test  for  fraction  at  437°F  at  40  mm  Hg 

30.000 

2. 

Cloud  test  for  fraction  at  482*F  at  40  mm  Hg 

55.000 

3. 

Cloud  test  for  fraction  at  527®F  at  40  mm  Hg 

75.000 

4. 

Cloud  test  for  fraction  at  572*F  at  40  mm  Hg 

90.000 

5. 

Specific  gravity  of  light  gasoline 

0.684 

6. 

Specific  gravity  of  total  gasoline  and  naphtha 

0.744 

7. 

Specific  gravity  of  keroslne  distillate 

0.81 1 

Line 

11 

1. 

Specific  gravity  of  gas  oil 

0.842 

2. 

Start  of  calculated  specific  gravity  range  for  nonviscous 

lubricating  distillate 

0.858 

3. 

Start  of  calculated  specific  gravity  range  for  medium 

j 

lubricating  distillate 

0.877 

4. 

Start  of  calculated  specific  gravity  range  for  viscous 

lubricating  distillate 

0.886 

3. 

End  of  calculated  specific  gravity  range  for  viscous 

lubricating  distillate 

0.000 

6. 

S  U  S  Viscosity  at  77*F 

51.000 

Line 

12 

Blank 
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red  to  as  the  SPRO  Search  File,  was  generated  from  the  Table  2  formatted  data 
for  use  In  Sl’RO  crude  oil  searches. 


The  SPRO  Search  File  was  organized  for  each  crude  oil  according  to  key  Items 
listed  In  Table  3,  which  also  gives  the  file  line  and  column  numbers. 


TABLE  3.  SPRO  SEARCH  FILE  ORGANIZATION  HY  LINE  AND  COLUMN 


1 1  em 

Descript  Ion 

Line 

Columns 

A 

Sample  ID 

1 

3-1 

B 

API  Cravltv  at  60*F 

1 

12-20 

C 

Weight  Z  Sulfur  Content 

l 

21-29 

D 

Pour  Point,  "F 

1 

36-39 

E 

SUS  Viscosity  at  100*F 

1 

40-48 

F 

SUS  Viscosity  at  7 7 *F 

1 

49-57 

G 

SUS  Viscosity  at  60*F 

1 

58-66 

H 

Weight  Z  Estimated  Asphalt 

•> 

3-11 

I 

t  Naphtha  ( <  375*F) 

2 

12-20 

J 

Z  Distillate  (37S,-620*F) 

2 

21-29 

K 

Z  Gas  Oil  (620*-1050*F) 

2 

30-38 

L 

Z  Residuum  ( >  1050*F) 

2 

39-47 

M 

Location  Code 

2 

48-56 

N 

Field  Name 

3 

3-18 

0 

Comment 

4 

A1  1 

generating  the  SPRO  Search  File  friwi 

the  BF.TC  crude 

oil  data  fl 

Items  are  used  direct  lv  while  others  must  be  calculated.  The  method  used  to 
modify  the  data  from  the  file  and  some  supporting  data  are  discussed  below  ac¬ 
cording  to  the  Item  letter  In  Table  3. 


•  Item  A:  Sample  ID  Is  taken  dlrectlv  from  BFTC  data.  The  first  two 

digits  Indicate  the  year  the  analvsls  was  performed.  These  two  digits 
are  followed  by  a  three-digit  sequence  which  starts  at  001  for  each  year. 

•  Item  H:  API  Gravity  at  60*F  Is  a  special  function  of  specific  gravity. 
The  specific  gravity  at  60*F  taken  from  the  RFTC  data  was  converted  to 
API  gravity  using  the  equation: 

API  •  (141.5/ap.  Rr.  60/60*F)  -  131.5. 
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•  Item  C:  Total  Sulfur  In  the  weight  percent  sulfur  In  the  crude  oil  taken 
directly  from  RFTC  data. 

•  Item  D:  Pour  Point  *F  la  taken  directly  from  BKTC  data.  A  "less  than" 
svmbol  Indicates  the  actual  value  la  below  the  reading  reported  (l.e.,  < 

-  below  S  degrees). 

•  Item  1 :  SOS  Viscosity  St  iOO*F  Is  taken  directly  from  BFTC  data. 

•  Item  K:  $US  Viscosity  St  77*F  Is  taken  direct  lv  from  BCTC  data  whSfl 
aval  table. 

•  Item  C.;  SUS  Viscosity  at  6Q*F  Is  calculated  from  the  SI'S  vis. 

100*  and  7  7  ®  F  using  the  mathematical  relationships  presented  In  the 
ANSI/ASTV  D  1*1-77  method  entitled  "Standard  VI sens  1 1 v-Temperaturc  Charts 
for  Liquid  Petroleum  Products." 

The  basic  equation  for  the  method  Is: 

log  log  (v  *0.7)  "  A  -  R  log  T 


where  : 

v  •  kinematic  viscosity,  cSt 
log  •  logarithm  to  base  10 
T  ■  temperature,  *F 
A  &  R  -  constants. 

This  calculation  method  requires  kinematic  viscosities.  The  conversion 
between  SUS  and  kinenatlc  vlscosltv  Is  made  using  the  ANSl/ASTM  0  21M-74 
metho<l  entitled  "Standard  Method  for  Conversion  of  Kinematic  Vlscosltv  to 
Savbolt  Universal  Viscosity  or  to  Sayholt  Furol  Viscosity." 

Some  of  the  crudes  In  the  data  base  have  a  vlscosltv  reading  reported  at 
100*F  but  not  at  77*F.  For  these  crudes,  the  (»0*F  vlscosltv  Is 
calculated  using  the  following  formula: 


10 


VIS60  -  I0**(10**((log  log  VIS100)  ♦  0.06)) 


where : 

VIS60  -  viscosity,  SL’S  at  60*F 
VISI00  -  viscosity,  SI’S  at  100*F 
**  ■  exponential 
log  •  logarithm  to  base  10. 

This  equation  contains  a  constant  which  was  determined  using  a  limited 
set  of  crude  oil  sample  data  as  given  In  Table  4.  Calculated  viscosities 
at  60*F  using  this  equation  compared  favorably  with  those  determined 
using  the  ASTM  D  341  method,  provided  the  samples  had  pour  points  of  less 
than  50*F  and  viscosities  at  60*F  of  less  than  ISO  SI'S. 

There  are  some  Instances  (less  than  IT)  where  there  are  no  77*F  or  100*F 
viscosity  values  for  a  crude.  !n  these  cases,  the  viscosity  values  for 
the  crude  are  reported  as  all  zero  and  should  be  Ignored.  Finally,  It  Is 
possible,  using  the  above  calculations,  for  a  crude  to  have  an  apparent 
finite  60*K  viscosity  when  Its  pour  point  is  60*F  or  higher.  Although 
there  is  no  computer  program  check  for  this,  any  crude  having  a  pour 
point  of  55*F  or  higher  would  be  eliminated  In  a  SPRO  search  because  the 
upper  pour  point  limit  for  acceptable  crudes  Is  50*F. 

•  Item  H:  Weight  T  estimated  Asphalt  Is  calculated  by  multiplying  4.9 

times  the  Conradson  carbon  residue  (T  wt )  of  the  entire  crude,  which  Is 
available  from  the  BFTC  data. 

•  Ttem  I:  ?  Naphtha  Is  the  less  than  375*F  cut  of  the  crude.  This  value 
Is  obtained  from  the  summation  of  the  122*,  167*,  212*,  257*,  302*,  and 
347*F  BFTC  cuts  plus  an  Interpolation  of  the  347*-392*F  cut. 

•  Ttem  J:  I  Distillate  Is  the  375*  to  620*F  cut  of  the  crude.  This  value 
Is  obtained  from  the  summation  of  the  437*,  482*,  527°,  and  585*F  (atmos¬ 
pheric  equivalent  temperature)  BFTC  cuts  plus  Interpolations  of  the 
347*-392*F  and  588*-636*F  (atmospheric  equivalent  temperature)  cuts. 
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th#  vtaeoflfty  «t  IOO#F  In  th*  equation  VIS*0  •  I0##(10((lo*  flog  VISIOO)) 
ta*«»n  trrm  Pofor-rv*  J. 


•  Item  K:  Z  Gas  Oil  Is  the  620*  to  1050*F  cut  of  the  crude.  This  value  Is 
calculated  using  a  BKTC-derlved  empirical  correlation^  between  the 
787*F  residue  and  data  for  the  total  percent  off  at  1050*F  (experimental¬ 
ly  determined  for  a  limited  set  of  oils). 

Z  Gas  Oil  -  [ (787*F  res Idue) (-0 .462202) J  ♦  101.1145  -  (Z  Naphtha  ♦  Z 
Hist  1 1  late) 

The  correlation  had  a  slope,  y  Intercept,  and  standard  error  of  -0.462202, 
101.1145,  1.21,  respectively. 

Table  4  contains  data  for  comparing  total  Z  off  at  1050*F  by  linear 
extrapolat Ion  [based  on  the  737*  and  787*F  (atmospheric  equivalent  tem¬ 
perature)  cuts)  and  by  the  BKTC  correlation.  These  data  support  the 
correlation  approach  as  opposed  to  the  extrapolation. 

•  Item  L:  Z  Residuum  Is  the  part  of  the  crude  which,  according  to  the  gas 
oil  correlation  bolls  above  1050*F: 

Z  Residuum  -  100  -  [ (787*F  residue  ) (-0.462202)]  ♦  101.1145. 

(Note:  Pistillate  loss  is  not  considered  In  calculations). 

•  Item  M:  Location  is  a  three-digit  c<»de  Indicating  the  source  of  the 

particular  crude. 

•  Item  N:  Field  Name  Is  the  name  of  the  oil  field  given  by  up  to  sixteen 
letters. 

•  Item  0:  Comment  Is  an  80-character  field  available  for  comments. 

The  computer  program  for  converting  the  BETC  data  to  SPR0  search  file  data  Is 
listed  In  Table  5.  In  the  program,  eight  of  the  items  are  taken  directly  from 
the  RETC  data,  while  the  remaining  seven  Items  (B,  G,  H,  I,  J,  K,  and  L) 
require  some  modification  to  the  RETC  data  as  previously  discussed. 


13 


Data  for  crude  oil  sample  No.  69001  were  chosen  to  provide  a  typical  example 
of  the  crude  oil  data  manipulation.  Table  6  la  a  reproduction  of  a  BETC  crude 
petroleum  analysis  for  this  sample.  Table  7  Is  the  BETC  data  (from  Table  No. 
6)  for  Sample  No.  69001,  arranged  In  the  file  format  previously  given  In  Table 
No.  2.  Table  8  provides  a  listing  (In  the  same  order  as  In  Table  3)  of  the 
computer  program  (Table  5)  transformed  values  for  crude  oil  Sample  No.  69001. 
Table  9  Is  a  file  listing  of  the  transformed  data  for  crude  oil  Sample  No. 
69001  as  It  would  be  found  In  the  SPR0  Crude  Oil  Search  Pile.  The  computer- 
transformed  data  were  verified  by  manual  calculation  and  were  found  to  be 
within  the  reported  significant  figure  limits. 

For  the  purposes  of  illustration,  the  first  48  lines  of  the  SPR0  Crude  Oil 
Search  File  have  been  reproduced  in  Table  10.  To  search  the  SPR0  crude  oil 
Search  File,  an  Individualized  SPR0  Search  Program  must  he  written  for  each 
particular  crude  oil  search.  An  example  of  an  SPRO  Search  Program  Is  given  In 
Table  11.  The  searching  of  the  SPRO  file  Is  performed  by  reading  In  the  data 
for  each  crude,  rejecting  any  crude  which  does  not  conform  to  prespecified 
limits,  and  storing  In  a  new  file  any  crude  which  Is  not  rejected.  The  search 
program  in  Table  11  was  designed  to  find  foreign  crudes  with  an  APT  gravity 
between  30  and  36,  a  sulfur  content  less  than  1.99T,  and  a  pour  point  of  50*F 
or  lower. 

I.lnes  1-4  and  205-209  In  Table  11  are  the  required  Job  control  language  (JCL) 
for  the  Job.  Lines  5-7,  198,  and  199  read  In  each  crude.  Line  8  rejects  the 
crude  If  It  Is  not  of  foreign  origin.  Lines  9  and  10  reject  the  crude  If  Its 
APT  gravity  Is  not  between  30  and  36.  Lines  11  and  12  reject  crudes  with  more 
than  1.99T  sulfur.  Line  13  rejects  crudes  with  a  pour  point  higher  than  S0*F. 
I.lnes  16-195  provide  the  name  of  the  location  corresponding  to  the  location 
code.  Table  12  Is  a  correlation  of  the  location  code  numbers  with  their 
respective  locations.  Finally,  lines  14,  15,  and  200-205  store  any  crude  not 
rejected  on  file  CN6086.RE5. JE.L0T6,  which  can  then  he  output  to  a  line  print¬ 
er. 

Table  13  contains  a  partial  listing  from  the  line  printer  output  of  the  file 
generated  by  the  SPRO  Search  Program  given  In  Table  11. 


III.  SUMMARY 


Crude  oil  analysis  data  for  the  years  1950-1977  were  obtained  on  magnetic  tape 
from  the  DOE  Bartlesville  Energy  Technology  Center  and  placed  on  the  DOE 
Energy  Information  Administration  computer,  for  use  by  the  Strategic  Petroleum 
Reserve  Office  (SPRO) .  A  data  transformation  program  was  written  to  convert 
the  crude  oil  data  to  a  new  SPRO  crude  oil  data  file  compatible  with  SPRO 
crude  oil  purchase  specifications.  The  present  SPRO  search  file  must  be 
searched  through  the  use  of  specifically  written  search  programs. 
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TABLE  5.  TRANSFORMATION  PROCRAM:  BETC  RAW  DATA  TO  SPRO  SEARCH  FILE  DATA 


TABLE  6.  CRUDE  PETROLEUM  ANALYSIS  DATA  SHEET  FOR  SAMPLE  NO.  69001 


Oklahoma 
Oaagc  County 


Burbank  field 

Layton  and  Burbank,  Pennaylvanlan 

2,700  -  2,760  feet 


_  Oiavity,  *  API . _  Poar  potel 

_  Ooler, _ 

a*  _  Kitrogn,  | 

OSnUADOH  IUMAU  Of  MMB  ftOUIMI  MKTHOO 


uia  Pic/  t 5  ur^T  7"alitt  rNA5n«Atu 

IVH<  '  • 


TABLE  7.  CRUDE  OIL  RAW  DATA  FILE  FOR  SAMPLE  NO.  69001 


File 

Line  No. 

File  Alpha  Numeric* 

13577. 

60001 . 000 

35.000  0.833 

0. 200 

0.  049 

-5. OOu 

13570. 

0. 000 

0.000  0.000 

6.500 

23.200 

10.300 

1 3570. 

1  l .  80-> 

6.397  0.000 

2.600 

26. 700 

113. 000 

13500. 

BUe'Pn’h- 

criPT 

0 

1  3  ■  it . 

1 . 4 tui 

1.600  3.500  5.600 

5.300 

5.  300 

5.5'”' 

13503. 

5.400  4.900  3.600 

6.  30u 

6.  100 

5.500 

13533. 

0.633 

0.674  0.709  0.734 

0.753 

0.772 

0.790 

13504. 

0.817  0.838  0.346 

0.854 

0.865 

0.S74 

13535. 

0.  033 

40.000  46. 00U  53.000 

81 . 000 

135. 000 

13536. 

30.  GUO 

55.000  75.000  90. 000 

. 0.634 

0.744 

13507. 

0.  34<? 

0.853  0.877  0.886  0.000  51.000 

13530. 

TABLE  8.  SPRO  SEARCH  FILE  -  COMPUTER  CALCULATED  DATA 
CRUDE  OIL  SAMPLE  69001 


Item 

Descr ipt Ion 

Alpha-Numeric  Data 

A 

Sample  Identification 

69001. 

B 

API*  Cravitv  at  60°F 

38.7 

C 

Wt  Z  Sulfur 

0.20 

D 

Pour  Point,  *E 

5. 

E 

SUS  Viscosity  at  I00*K 

43. 

F 

SUS  Viscosity  at  77*E 

51. 

C 

SUS  Viscosity  at  60°K 

61. 

H 

Wt*  est.  Asp halt 

4.4 

I 

Z  Naphtha 

26.1 

J 

Z  Dlst  1 1  late 

25.3 

K 

Z  Gas  Oil 

37.4 

L 

Z  Residuum 

11.2 

M 

Location  Code 

35. 

N 

Field  Name 

Burbank 

0 

Comment 

(Blank) 

TABLE  9.  DATA  FOR  CRUDE  OIL  SAMPLE  NO.  *9001  IN  THE 
SPRO  CRUDE  OIL  SEARCH  FILE 
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TABLE  10.  REPRODUCTION  OK  48  LINKS  IN  THE  SPRO  SEARCH  FILE 


File 

Line  No. 


Ciude  Oil  Kile  Alpha  Numeric* 


'0  4 

5103  3. 

30.  3 

1 . 4~ 

>0. 

—  0 . 

33. 

'10. 

'll. 

^  i  ; 

>h.  4 

TFTT.FP 

>3.  3 

33.  0 

5*.  i 

1  4.  4 

~1 . 

1  • 

'i  3. 

5  1  il^  » . 

33.  5 

1 .04 

T'rt. 

5?. 

•>5. 

'14. 

'15. 

» i . 

I  ».  1 

P  1  .  .‘A.  *  3  3 

35.  0 

31 .  ' 

4A.  4 

1  3.  0 

•>  1 . 

i  . . 

'1  '. 

'•10  30. 

34. 

0.  '1 

4  4. 

o. 

'1  3. 

'  1  ». 
'30. 

14.3 

1  I  •  '/ALLE  > 

35.  ~ 

i.S 

13.  3 

•3 1 . 

'31 . 

510*1. 

41.4 

0.  1  » 

3  ». 

0. 

'  >  3 

'3  3. 

'34. 

3.  4 

'OL DFN  T9FNP 

33.  3 

■  I* 

3*.  5 

Me- 

3.  1 

35. 

'»5. 

51033. 

43.  ' 

0.31 

33. 

'•?*■ . 

'  . 

3.4 

lAY  *VtU  F •  i 

34.- 

35.  7 

31.* 

4.  0 

35. 

’3». 

51033. 

33.  » 

0.  35 

41  . 

'40. 

'31. 

• 

».  3 

5*3  <  >V  t  LLF  •  F 

31 . 7 

4 

32.  * 

4.  «t 

35. 

’  ■  . 

5  1  .134. 

34.  7 

0.33 

41  . 

. 

'■>4. 

'4«, 

^36 . 

'.  4 

3D^  D  ‘  F  i  •  j\4 

30.  0 

35.  ' 

34.  3 

I  0.  0 

35. 

'J?. 

51  0  <5. 

30.4 

0.  37 

<  * 

530. 

0. 

'33. 

">4. 

'40. 

3.  3 

-ODvFB.n 

0.  0 

3*.  4 

*3.  7 

1  ».4 

35. 

'41  . 

5 1  0  3*3 . 

45.  0 

0.34 

33. 

'43. 

'4  3. 

'44. 

5.  4 

"IAYSVtLLE.3 

43.3 

33.7 

2?.  0 

'.  1 

35. 

'45. 

51 03?. 

30.  4 

0.  44 

■»70. 

). 

'4-. 

'4'. 

'4 a. 

3.  3 

I-eP'DN 

0.  0 

33.  4 

W.  3 

i.  ? 

50. 

'4  4. 

51044. 

33.3 

0.33 

54. 

'5. 

'50. 

'51 . 
'53. 

10.  3 

5HAP*ia 

1A.5 

37.0 

i  .  * 

13.3 

35i 

51034. 

33.  3 

0.33 

55. 

33. 

3.  4 

30.5 

37.4 

33.  0 

13.  1 

35. 
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TABLE  11.  A  SPHO  SEARCH  PROCRA* 


File 

Line  No. 

Program  Alphj  Numeric* 

1  . 

frE^  .no*  m»0*»*D02*«  FI  -  HEtWMB.  .0. 

c . 

•PMQl  0 

1. 

t  •'EC  FOP  Tr.iL  6 

4. 

F0P».?r  in  r»D  ♦ 

V 

ION  Hlit'4'.  IAN  • 

. 

30n  WF*r  •  l  0.E*0*20*  *  l  D  •  1  •  Jl  .  !•.»«. PPPT.vl  |  .v|  '•’.*!  ei . 

ih  PH.PNM4  .pri  .pads.oe  ip.-Ni  .Fii^r 

4. 

IF  •  N1  .LT.^I  AflTO  300 

IF  •  NP  I  .  1  T  .  30  •  *»QT0  300 

10. 

|F<DP| . AT.  >e  •  »QT0  300 

t  1  . 

Pi  I N • |  .  -4 

12. 

I F  *L.  I.Ptl*  -A0TQ  00 

1  ’. 

IF  MePT.  .1  .  »0T0  ^00 

14. 

4«|TF  •  4.  |  |  *  I  D  a  f4P  |  •  'l.  T-N.PPPT.Wl  100.#!  '.V!  ^O.N  PM. 

IV 

IPNM4.PDI  .Phm  .  P€S  ID.xm.F  IELD 

1  ^  . 

IF  •  «nl  .FO.  |  » yp  |  TE 

1 

I*  «Nt  .E0.2>*»l  TF  «  *.2» 

»®. 

IF  **L.EO.  3*yPJTE  **•  3> 

1  •». 

|F«.ni  .  F  0 . 4  •  yP  I  TF  <  4 . 4  > 

IF  .  .Ni  .  t  TF  .<4." 

?!  . 

IF  .  -NL  .Eg.  4.yP  1  TF  •  *.  3. 

Ji  . 

IF . -NL .  EO . 1 2  •  yP  1  T  E  *  4. 12* 

23. 

|f  .  «n:  .  F u .  |  j  yP|  TE  «  4#  1 

4. 

if  .NL  .  Ey.  l*  •  yP|  TF  •  4.  I*  • 

25. 

IFr-Nt.tW.le*  yp  I  T  F  *  4  .  1  »n 

2*. 

:  f  .  -NL  . f  o.  1 7  •  yp I  T£  •  «.  l  ’ 

*  • 

IP  i  -  nl  .F0.2I  *y®!TE«  **•?!  • 

29. 

; *  -n  .  ^  w.2  3*y»|TE  •  4.2  • 

2  4. 

I  F  .n  EO..  4  •  yP  1  T F  «9..  4 

30. 

if  N  t  w . .  *  yP  I  TF  <  4*2*  • 

**• 

TF-  n  w  .  .  *  *  yP  I  Tf  •  «.  2n  * 

V. 

•  n  ;  # .  2 7  >  yp  1  T F  *  4.*  7 

33. 

IF  <Nt  .  E  'W.  1  *  yp I  T F  »  •  1  • 

i  4« 

!F  •  n  f  |  •  yP  I  T  F  « *4  •  3J  • 

IF  *  *n  t  .  .  3>  yPl  T£  «*•  3 

T*  «n  E  ».  ‘4  yPl  TE  *  4.  4 

IF  h  .  f  u .  *•  yPJ  TF  •  -.  * 

34. 

•n  .  -  g.  *  7  •  yP  !  tf  *  4. 

*• 

IF  Nt  .  EO.40  yP|  TF  .  4.  4 

1  • 

IF  *  -N  .  Ey.  41  ypj  TF  .  4.4  1 

41. 

if  •  n ,  .  f  g.  42  >ye  t  TE  <9*  4 

4  • 

IF  -Nl  .fg.  4  <•  y  P  I  T  F  4.4 

*  . 

I  F  *  Nt  .  FO.  4^  •  yfc  |  Tf  «  4.  4* 

44  . 

IF  .N  .  E0.4*  yp|ff'4.4* 

4V 

*F  •  Nl  .  F  0  .  4  7  •  yP  |  T  F  « *4  .  4  '  • 

4-. 

1  F  .  .N  £.}.  44*  yp  I  TE  •  4.44 

4  *. 

I  F  •  NI  .  r  <4  .  •  ft  .  yp  1  T  E  «  4  •  *  • 

4-« . 

?  f  »N*.  .Fw.^*'1  yO  I  TF  •  4. 

4  ■* . 

TF  *N(.  .  EO.  Nl  *  WP!  TF  <4.Nl  • 

%0. 

JF  *N.  .  F  #.  n2  y»  1  T£  «  4.«c  . 

7  I  . 

IF  Ni  .  f  g . .  «  •  yP  |  T F  •  4 . #•  i  • 

*2. 

? f  n  ,f  g.^y  •  yP|TF  '4.1*4 

^  >. 

TF  •  WNl  .  EO.h*  y»  |  Tf  •  4.  »**  • 

•>4  . 

T  F  •  Nl  .  f  'W  .  a**'  •  yp  1  TF  «  4  ,  h».  • 

V  . 

TF  •  .n  .  Fg .  ** » yp  1  tf  •  4, r*« 

v. 

TF  <  .H  .  £  y  .’O  .  yP  1  TF  '  4,  "ft  • 

^  - # 

1  f  .  #n:  .fg.  7 1  •  yp  |  TF  *4.  71  • 

*4. 

TF  • -N  F 0 .  72 . yp| TF  *  4. 72* 

IF  <  *Ni  .  FO.  71  •  yp |  Tf  «  4.  • 

*0. 

TF  •  . Eg. 74’yPf  Tf  r*. 74* 

*1  . 

*r..Ni  .  FO.  7^»  yp  I  TE  7^  • 

•»?. 

TF  /yfT,  .  FO.  7A»MD|TE  f  3.  7A  • 

r*  3. 

TF  •  <NI  .  FO.  -7.yPlTE  *  4.77. 

*.4 

IF  •  #ni  .fy.  7D  yPITF  »  4. 

TF  .  #ni  .EQ.  ^I'yPfTE  f^.7‘4* 

TF • -nl . Fy . 4Q ' yp | TF «i.pft* 

IF  » -NL . EO. 9I  OPITF ' 4. PI  • 

AD. 

IF  •  * ni  .  F 0 .  92  *  yP  1  T E  » I •  9?  • 

*  4. 

TF  *  Nt .  F  0 .  H  3  *  y  p  |TF  t  P  •  D  3  • 

'0. 

TF  .  .Ni  .  FO.  44-  yP|  TF  *  4.  44 

-f . 

TF  .  #ni  .  FO.  4^.  yPITF  •  4.  4^. 

72. 

TF  1  .  FO.  DA*  WPITf  (  4.  ^  . 

I 
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TABl.F.  11.  A  SPRO  SKARCH  PROGRAM  (Cont'd) 


No. 


Pi ogi an'  Alph»Num»nc* 


3. 

IF  .  <Ni 

.EO.a''wAlTE'A.87> 

4. 

IF .XML 

.EiJ.  30- 

*0ITE  <*'8*. 

9. 

IF  •  VNl 

.E0.ft«> 

#?! Tf 

•» . 

IF  « 

.E0.N1" 

*0!  T|  .  i.  40. 

1  f  «  <r*i 

■  EO.  »l  • 

00  I  Tf  .  4.  4! 

*. 

IF  4  <N1 

.to.  »*• 

M0ITE  <9.97* 

I  F  «  VNl 

.CO.** 

00ITE  •  93 

0. 

|  f  4  .<?% 

.tO.  **• 

00  1  Tf  .4. 44 i 

t . 

IF  •  *Nt 

.EO.A*' 

40  1  Tf  4  «.  |Q 

7. 

IF  .  <441 

.  EO.  **-• 

40  I  TE  •  4.  4#>  » 

1. 

IF  »  «Nl 

.t0.*7- 

401  Tf  ..  . 

4. 

IF  • 

.  to.  *»> 

401  Tf  hM 

9. 

IF  .  *Nl 

.EO.  **■ 

40  I  TE  .  4.  4^0. 

h . 

1 F  *  *N4 

•  FQ. 100 

001  TE  .  *. 

1  00* 

7. 

IF  . 

•4*1 

.to.  101 

•  40  1  T  E  •  9  • 

>01  » 

9. 

if  .  -m 

.(0.  IM 

•  00  1  T E  o  4. 

I  07* 

*. 

IF  i •*. 

. FO. 103 

0»|TE  4. 

1  or* 

if  <*m 

.to.  io* 

•  40  I  TE  •  4. 

1  04  • 

1 . 

IF  *  VNl 

EO.  1  ■ 

001 TE  « >. 

109* 

7. 

IF  . 

<ni 

•  EO.  10- 

• 4» 1 TF 49. 

\  Oo»  i 

IF  * 

•Nt 

.eo.  i  o ' 

401 Tf *4. 

107* 

4 . 

f  C  . 

CO.  104 

00  1  T  F  *  4  • 

1  08* 

9. 

I F  .  •  Ni 

.  EO.  1  0-* 

001  TF  .9. 

|  04  * 

. 

IF. 

•*n 

EO.  II 

00! TF  » 4. 

I  10* 

7. 

IF  . 

EO.  Ill 

001 TF • 4. 

III* 

4. 

IF. 

«ni 

.CO.  HE 

00ITE . 4. 

i  17* 

<4, 

IF  . 

.10.111 

001 TF  «*. 

\  \  i* 

►  0. 

IF  . 

•  N 

.EO. 114 

*  00 I TF  *4. 

I  1  4 » 

1  . 

IF  < 

«*. 

.  EO.  11* 

00  I  Tf  .  *. 

1  I?* 

17. 

IF. 

•*«l 

.EO.  IK 

00!  TF  *  >. 

1  14* 

), 

IF  . 

*  N 

.CO. 117 

00|TF  •  *. 

117. 

4. 

|  F  .  <N' 

EO.  IK 

•  00  1  TF 

119* 

v 

if  . 

.  f  0.  1  1  * 

00  I  TF  ■  *. 

114. 

*• 

1 

<  PQftfeT 

lO'-.’  m** 

I  * 

n|".n 

i  pgi»M» 

'7*. 

JCH 

I 

Mt.  i  roNA 

i  ”y»M ? 

O'  .»»  10*1 

I 

Mb.  MM  M 

>4. 

4 

F P0»mT 

»  • 

.  O'  »»T|0** 

t 

“L  not" 

0. 

* 

:  ^0«mT 

•• 

LO'  OF  I0*» 

1  s 

CLOAADC 

1 . 

4 

-  ~PN<*T 

‘7<* 

L  OCA  4  ION 

1 . 

FLOBIOA 

7. 

17 

r  yym**  r 

l Oraf 10" 

I  • 

III  INOI 

1  3 

r  pw»M  r 

♦7-. 

.  OPTION 

ts 

INDIAN!. 

«. 

' 

t  0044*4  T 

•7v. 

LOf  •».  IOi> 

It 

.  mN'K- 

*  * 

1* 

•7X. 

L O'  <»II ON 

I . 

»f  NT'"'.  . 

I  7 

LO'  -’ION 

I  s 

l  001  IAN 

7. 

71 

ffBOMT 

•7  <• 

LO'  ■»»  ION 

1 

'ICMI'A. 

9. 

>T 

C  P0«o*.  T 

*4 

l  O'  «*’  1 0" 

I  * 

NI  I  I 

9. 

4 

r  0044NT 

'  .-  «• 

.  OLN.ION 

: 

* !  0U4M 

►0. 

>9 

.7^. 

location 

i ; 

N'lNTNNM 

>1  . 

Cp»w*«f 

•  • 

L3C»T|0N 

IS 

<1  |F»  .  A 

>7. 

'7 

lO«'*T  !0t< 

IS 

.fv-T" 

*3. 

10 

Cn»*H.T 

.70. 

.  O': “Mon 

1 

TEN  Nf  .  1 

4. 

>1 

F  00NWT 

‘  7  v. 

lo<:“MOn 

i: 

Nf  M  '  0». 

*5. 

n 

CP4IH.T 

*7  *• 

OCWTIO" 

I 

nobtn  ba 

*. 

•  4 

rn0**T 

'7V. 

location 

I  . 

OHIO 

** 

crjpEO^T 

<7X. 

LOCATION 

I 

3»  LAMONA 

'  ** 

cn0*HOT 

«7v. 

LOCATION 

i 

Pf  NN  '  VL  V 

►4. 

40 

CHQNmT 

4?V. 

O'  AT  ION 

IS 

OUTM  ba 

10. 

41 

»7v. 

LOCATION 

I  • 

tennf  -  ;e 

t|  . 

47 

r  00W*»t 

«7v. 

locat  ion 

I  • 

teta* 

1*. 

4  > 

CO0F***T 

‘  7)*  • 

LOCATION 

IS 

l.t  TAM 

13. 

49 

ro0»NT 

«7v  • 

LOCATION 

IS 

VI»*IN|A 

4. 

44 

*  H0T4MT 

47V. 

LOCATION 

I  • 

.A  M  |  Nr.  1 

47 

FO044MT 

♦7v. 

location 

IS 

Nf-T  Vie 

*4. 

44 

r  04444*  T 

»7v. 

LOCATION 

1  • 

N  •  ON  1  N'-. 

>7. 

90 

r  0044*  T 

« 7v* 

LOCATION 

1 

alas,  a 

»9. 

^  1 

C  0044*4  T 

'7v. 

OC  AT  I  ON 

I  s 

At  »E*TA 

4. 

-*7 

*0044** 

*7v. 

LOCATION 

IS 

»B|T| ;m 

»o. 

ni 

rp©444»T 

»7v. 

LOCATION 

IS 

NAM  I TO*A 

II. 

--4 

CD04O«.T 

•  7*  • 

LOCATION 

IS 

NEW  Ml  IN 

1?. 

•*9 

rn0"0v 

«7TT* 

LC  AT  ION 

IS 

Nf  NFO'INB 

1) 

N* 

rn0w*T 

LOCATION 

IS 

NOATMWf 

14. 

n  4 

F  00444  T 

•7M. 

LOCATION 

IS 

ONTAAIO 

21 


TABl.F.  11.  A  SPRO  SKARCH  PROCRAM  (Cont'd) 


Program  Alpha  Numerics 


►  H0N*  T  .  * w . 

.  O'.  PI  IQ" 

! 

•/Ofc  til 

nw«M T  *&'<• 

DC  pt  I  or. 

I 

m  fc  NT  m 

-  OftffAY  *s  •  • 

.  Dr  PI  IDP 

l 

m  •  »!  0  1  m 

(^xi 

.  O'  pi  I  DP 

**4.0LM 

:}0»MY  (k><. 

.  Pi  »t  I DP 

I 

EGYPT 

*<  *  • 

DC  PI  I  OP 

I 

»H>ON 

HWNmY 

LOi  pI  I  OP 

I 

1  !>»* 

>*»mT  ( .>  •  . 

.  DC  PI  I0P 

I 

■ym^h 

\ ,  • » 

O'- PI  1  OP 

| 

•«O0O<  r  o 

■WWmT  (<>  .  . 

.  0‘  Hi  IDP 

N| 

H»«hT  • «  • 

Or  PI  I  DP 

HlO 

■W**mT  i.^.  , 

Or  PI  I0P 

j 

| N 

:iw*»hT  *  . 

.  OCPT  IDP 

1 

INDIh 

•>*hT  *  ^  . 

OCPI  IDP 

1 

>n*Nf  c 

0'  hi  IDP 

1 

•MVM 

’>"hT  .  •  • 

0‘  Hi  IDP 

I 

KhTUm 

W*n#l  <*4, 

OCPI  1  OP 

j 

I  WMN 

'  •»  **M  T  «.  ■  . 

O'  hi  IDP 

t 

1 0MO 

1W»mT  !*•  •  . 

O'  HI  IDP 

1 

1  PI  Mi 

'1W»mT  ... 

O'  Hi  IDP 

; 

’WNm*  •  . 

O'  hi  IOp 

••  t  »0N  1  Y 

'k«MT  .  >  •  . 

D'  hi  IOP 

! 

m*  1  ;ym*. 

)(fNMT  «<>  4  . 

O'  hT  ICP 

P  Hi  f  •  Y  !  n 

« .•  4  • 

0  hT I  OP 

! 

;h  Y  +*4» 

nW*»HT  tc  *  . 

O'  h  1 1  ~P 

1 

>.  r  1  *«* 

U»mT 

O'  -  r  I  dp 

!  . 

TO  I 

>fa«Mr  ,<>  .  . 

O'  Hijnp 

I 

Y  MM  J  4.  MM  p 

w»mT  .  *.•  . 

a<  pi  iop 

!  . 

Ml  >mN|m 

'6*m  T  .... 

D  hTIOP 

I 

rf  nr  i 

’(."m!  ..  .. 

O'  Hi  IDP 

I 

^  r)i  myyp 

Y ( «■* • . 

O'  Hi  IOP 

I 

l*MN  |  M 

' ’  i»  **M  Y  .  •  . 

pi  IDP 

1 

u 

OCPI  IDP 

j 

m  T  Um»  | 

O  '  p  1 1  OP 

I 

£  Umm  f 

.  'IfUmY  . 

.  O'  Hi  IOP 

-  WMM » 

O'  PI  I OP 

j 

xOEEiE 

:'*•*•*  y  .<>  * . 

0'  HTIOP 

!TML  y 

^HmY  i^«. 

-OCPI  IDP 

1  » 

•«f  TMf  01  M 

«  . 

,  Of  Hi  IOP 

I 

>«nY  <<>>  . 

O'-  PI  IOP 

! 

•Yfy  * 

"ttltMl  J  ^  •  • 

OfPIIOP 

1  > 

>N|YFC  ■ 

:'6I*mT  .<>»  . 

>  PI IOP 

•  !  0 

>»mT  f *>•  • 

Of  hi  IDP 

I 

M«M.f  NY  IN 

^’•mT  |<>W  . 

D.  hTIOP 

|  r 

Mill 

^WNmY  «  >W. 

Of  PI  IOP 

I  • 

Hi  0W>|* 

•iw**hY  i £«  . 

.  OCPI  ID" 

I 

E^iMonp 

'WWmY  f<5  «• 

OfPHOP 

1  - 

Pf>u 

»N*»Y  C?X  . 

.  Of  pi  I QP 

1 

xf  Nf  *’U€  L 

'W«MY  «£«  . 

.  DC  HTIOP 

15 

"U>M 

!U*W»T  «.>*. 

DCPHOP 

! 

TOfNlD^r 

•  0  PI IOP 

f! 

NCyN 

•DTP  mo 

7NT  I  PI* 

lumtl  O.FP.  I  .F«.  «V.F«.  0.  3*».  0.  .£\. 

•  ..  .  i{X«4M<  • 

renoT  <  »n0€  10  pp|  :uiPPr«  »0"P  pi  U'  I  n 

i  US  77  JUS  *»0  •  •  jKrFS. t>n< Irn.trMrM.  (•  )FS,  •  • 

I  •  •.  P  PMMI  T  \  ppPhTp  \  OISTL  •.oats  OIL  •.  »f  ID  ,  DC  .'DM 

I  ..M.PF  ..  |  0,  .£x,  FIELD  !r  .«P4.  .PPI.  > 

i-ND 

.  r  .f  ,01  pd  d:p*CNpO0».I»F9.  '.P»0.  *.F  |i.6»l*«|T«PPSP.  Dl  SP*  :m» 

'  “'1'l  DD  P  h.  p*r>»*.  BfS.  je.,.  oIh.ijm  r  .t»p  ,p.  *nc- ;FB*FfprM~. 

■  I  P.'NfK.  pIlwi  .!>■»• 'PfCFP«*».i  PECL-pn- »l «  i  IDE*pn  . 

•*  e *  < r Ok  .  x  n .  ^  o  •  • 


TARLF  12.  LISTINC  OF  LOCATION  CODF  NUMBERS  AND  LOCATIONS 


Location 

Code 

No. 

*  ■  ~  '  1  "  ~~~  -  ■  1 

Local  ion 

Location 

Code 

No. 

Location 

1. 

1 

^1  b  wAg  ^ 

r*v  n  i* r  ■  r* 

4*. 

75 

6PHP0N 

2. 

3 

Mfr  |  .’DHH 

47. 

76 

L  lira 

3. 

3 

MpkHNSHS 

48. 

77 

HHpMbHSC 

4. 

4 

CHI  IFOPN 

49. 

78 

Hfjeoi  1 0 

5. 

4; 

COLOPmDC 

50. 

74 

nwrir 

6. 

4 

FIOPID* 

51. 

80 

N>1'  Pmm* 

7. 

12 

ILL IN0IS 

52. 

81 

fcHMfrE IN 

8. 

13 

IND18NH 

53. 

92 

I  Np  1 H 

9. 

15 

nmnshs 

54. 

83 

POPNEO 

10. 

16 

»entuc*v 

55. 

94 

ihvh 

1 1 . 

i? 

L  Oil  I  S  I  NN 

5b. 

95 

1  iMhTPm 

12. 

21 

HICMIGHN 

57. 

$6 

IPHH 

1  3. 

23 

mssissi 

58. 

87 

IPHU 

14. 

3  4 

5 i s coup i 

59. 

88 

1 1  PhE  L 

15. 

25 

NONTHNM 

bO. 

4* 

HlPllN 

16. 

2b 

NE  Kh  kM 

*  1  . 

*0 

►  1 IWH  1  T 

17. 

27 

NfVHpH 

41 

PHa ISTHN 

18. 

30 

New  HEXl 

63. 

4£ 

phlECTIn 

18. 

31 

NEW  Y0P» 

*4. 

93 

20. 

33 

NOPTM  PH 

•>5. 

*4 

Htipj  M» 

2 1 . 

34 

OHIO 

b6. 

95 

THIwmN 

33. 

35 

0a l mhohh 

67. 

*6 

IMmU  HNp 

3  3. 

37 

PE  NN'YL V 

b8. 

Q7 

Mt  PHN  1  H 

24 . 

40 

COUTH  PH 

69. 

40 

< rECMGCL 

25. 

41 

TfHNE  ' 

70. 

44 

POl  MNP 

26. 

42 

TE-HC 

71  . 

1 00 

M  WHN  I  M 

37. 

43 

UTHh 

72. 

1 01 

■ 

3 8. 

45 

V1P6INIH 

73. 

102 

HU'  TP«H  1 

2*. 

4* 

WM  mjn*.T 

74. 

103 

‘  PMHi  E 

30. 

4? 

we;t  vjv 

■*» m, 

1  04 

.<.£*NMN> 

31 . 

49 

u  -on  in*. 

76. 

1  05 

I'PEFCF 

32. 

*50 

•<  H'k  H 

.9 

106 

1  thl  • 

3  3. 

55 

UN*  NOW* 

79. 

1  07 

Mf  T  ME  PI  H 

34. 

b  1 

Ml  PE  DTP 

74. 

108 

NOPWH  T 

35. 

6£ 

•SPtTITM 

90. 

1  0* 

NEW  .'E*H 

3*. 

63 

NHN1 T0*H 

81  . 

1  1  0 

united  a 

37. 

*4 

NEW  PRUN 

92. 

1  1  1 

«E  ■  ICO 

38. 

b5 

NtWEOUNP 

83. 

1  12 

MPr.E  NT  IN 

39. 

66 

NOPTHWf  % 

84. 

1 1  3 

hue 

40. 

68 

ONTHEMO 

95. 

1  14 

C  OLCNUM 

41. 

70 

OLCKC 

96. 

1  15 

E  OUHPOP 

4?. 

71 

8  kHTCM 

ft  7 . 

1  16 

EE  80 

43. 

73 

HLotPIH 

*8. 

1  17 

VFNE.'llf  L 

44. 

73 

HN'.QLH 

94. 

118 

CU*M 

1  _ 

74 

E6YPT 

*0. 

■ 

1  14 

TPINIPMD 

TABLE  13.  PARTIAL  LISTING  OF  CRUDE  OIL  IDENTIFICATIONS  AND  DATA 
FOR  A  PARTICULAR  SPRO  SEARCH  PROGRAM 


C Ri  iPF  ID  HP  l 

90070.  33.9 

•;  HSPHHLT  \  HHPHTH 
l«>.3  35.0 

FIELD  IS 

LOFHTIOH  |  >  UH^HOWH 


HP |  SULPHUR 


CRUDE  ID 
91039. 
\  HSPWKT 
36.9 
FIELD  IS 


HP  I 
30.  3 

\  HHPHTH 

89.3 

TETTLER 


1.30 

DISTL 

33.9 


SULPHUR 
1.46 
\  DISTL 
33.  0 


LO'  HTIOH  IS  Ht  BERTH 


R"DE  ID 
91  n.=><». 

\  hsphhl  t 
IH.  I 

FIELD  IS 


HP  I 
33.9 
\  HHPHTH 

39.  0 

B I H  VHLLEV 


l  OC HTIOH  IS  HLDERTH 


'RUDE  ID 

91030. 
•;  H-  PHHt  T 
14.3 

FIELD  IS 


HP  | 
34.  3 

\  HHPHTH 

85. 7 

Bin  vhlley 


SULPHUR 

1.03 

DISTL 

31.7 


SULPHUR 

0.7| 

DISTl 

33.9 


OCHTtON  IS  Hi  BERTH 


CRUDE  ID 
9 1  fH.9. 
•.  H'PHHl  T 

n.3 

FIELD  IS 


HP  I 
33.  I 

UHPHTM 

37.9 

HHPBELL 


SULPHUR 
0.  39 
\  DISTl 
36.  1 


I.OCHT  I  OH  IS  HU  BERTH 


CRUDE  ID 
93009. 
\  HSPHHLT 
1  3.© 

FIELD  IS 


HP  I 
31.6 
\  HHPHTH 

19.4 

SUDERBRUCM 


SULPHUR 
0.7| 
%  DISTL 
34.3 


L OF HTIOH  IS  HERHHHY 


44. 

FRUDE  ID 

HP  1 

SULPHUR 

49. 

93036. 

30.9 

0.80 

46. 

*;  HnPMHLT 

HHPHTH 

\  DISTL 

47. 

30.4 

36.9 

34.0 

49. 

FIELD  IS 

OFICIHH  <HEHVY» 

49. 

LOCHTIOH 

IS 

VEHEZUEL 

POUR  PT 
9. 

.‘3HS  OIL 

33.3 


PQUR  PT 

30. 

•l»H$  OIL 
39.9 


POUR  PT 

30. 

,HHS  OIL 

40.  4 


POUR  PT 

39. 

.OHS  OIL 
39.9 


POUR  PT 

*  9. 

.OHS  OIL 

39.  3 


POUR  PT 

49. 

.OHS  OIL 

43.4 


POUR  PT 
<  9. 

•OHS  OIL 
36.4 


SUS  100  SU  77 
43.  0. 

.  RE  SID  LOC  CODE 
10.9  99. 


SUS  100  SUS  77 
60.  33. 

RES  ID  LOC  CODE 

14.3  -I. 


SUS  100  SUS  77 
93.  *>9. 

RESID  LOC  •  ODE 
13.0  61. 


SUS 


SUS  ©0 

I  17. 


SUS  •>(> 
93. 


SUS  100  SUS  77  ;us  *0 

4*.  0. 

.  RESID  LOF  CDDE 
13.3  •>!. 


SUS  too  SUS  77  SUS  60 

49.  0. 

.  RESID  LOC  CODE 

1  I.  I  Hi. 


SUS  100  SUS  77  SUS  60 

Ft.  0.  134. 

.  RESID  LOC  CODE 
14.9  104. 


SUS  100  SUS  77  SUS  60 

94.  74.  I'-. 

.  RESID  LOF  CODE 
13.9  117. 


c  r 


DISTRIBUTION  LIST 


No  of  No  of 

1  opus  l  upirt 


1)1  I  I  \M  IKK  l  Ml  M  At  ION  l  I  K 
l  \Mt  KO\S|  \flON 

\i  i  s  \simi  a  v  a  ;:M4 


MPARTMfNT  0*  DfUNSf 

DIKII  ION  tit  IIIMNSI  HI  St  |  NCoOSDI 
i:  m  in  hi  m  iv  niRM'itiH  ms*  m  it 

VS  ASIIINi ,  It  >N  IK  20)01 


HI  II  NM  fill  St  1*1*1  )  t  IK 
\ i  in  in  st  l 
Oil  Ol  III  II  SI  K\  II  I  s 
l  AMI  HON  ST  A  nos 
M  I  \  ANURIA  \  \  22>I4 


Oil  Ol  llll  ASS  I  S|l  Ol  III  II  NSI 
I  ATTN  Til  H  ADVISOR)  P ANt I  ON 

It  IIUll  It  Hit  AN  IN 
VS  ASM  INI .  It  IN  IK  2UVII 

Ill  PARISH  Nl  Ol  III  I  I  SSI 
SI  IN  DAS  V  iMH  MllfS 
IS  AslllNl  I  ON  IK  20 VII 

Of  PARTMtNT  Of  TMf  ARMY  TICHNICAl  SfRVICf  S 


nyi>A 

M  IS  DAS1AINS  PiDR  I  HH)  AN!  i  I 

DAI.O-TSE  I 

DAI  O  SM/  A  I 

IS  ASHINl.TON  IK  20110 

l  I  ISIS!  \M)|  H 

uisnniu  n  i  apimr  mohhoss i 
I  s  \KSI>  MOB  1 1  IIS  RAH  I  AH 
(OKI  It  SI  IS  V  A  ,'INU 


l  I  HIM  \N|I|  H 

ATTN  DRDMI  (.1  10 

s  A  K  St  >  Ml  >1111  II)  |  t.H  IPMI  Nt  HAH 
COMMAND 

I  OH  T  HI  I  SOIK  S  A  22IK4’ 
i  i  IMS!  ASHI  H 

sttn  ah  i  ms  i 

\RS|>  I  (K.ISTKN  Ml.MI  (*TK 
I  OH  I  t||  s  A  21*11 

l  I  HIM  ANDI  H 

ATTN  DRSTS  MtC.  |2|  I 

I  S  ARM)  I  HIM  IP  St  PPORT  A  AVIATION 
MAH  Rill  Rl  AHINI  SSI  OMMANH 
4  VII  lit  K  >|)f  |  |  |  (1VS  HI  V  II 
sl  I  (H  is  Mo  A)  1 20 

COMMAND!  H 

ATTN  ATSI  CTD  MS  A  I 

'  S  ARM)  ORHNANl  I  l  IR  ANl)  SI  IKK  II 
VHHI  I  N  PVCC.DMD  21111) 

Cl  IMMANDIR 

ATTN  DRC  I  IX  I 

HRC  HMD  SI  I 

HRC  MM  SP  I 

t  S  A  RAO  AtATI  Rtf  I  HI  VFI  OPAfl  NI 
A  Rl  AHINI  SS  COMM  AND 
«I'I  I  INI  NHOVVI  MW  M  I 
At  I  XANIIRIA  VA  22»o 


l  OAlAt  ANl  l|  K 

VI  IN  AtH  I  H At  All  AC  O  2 

IK  ASA1A  SAN  ANIONIC) 

III  I  HOC  SION  St 
HO\  KUO 

SAN  ANIONIC)  IS  'II2V4 
CTWSIM  ANIlt  H 

AITN  III  II  I  IHR  AKV  I 

I  s  AHAt)  M  All  Hll  I  S  A  All  I  HANK  N  Rl  SC  TR 
VS  All  H  lOVS  N  At  A  02 1  *2 

I  III  Mil  A I  A  HIOI  IK.  II  Al  DIV 

A I  IN  HR  HAS  ID  H  syt  |R|  I 

I  S  AKAI)  HI  suit 

IMIS  1221 1 

HI  SHI  If  IHI  I’RH  Nl  2NSN 
l  OA1S1  ANHI  H 

ATTNSTV.Pn  I 

srv.ppt  i 

t  s  AHM)  (.1  Nl  R  At  A1AII  Rl  Al 
A  PI  I  HOI  |  I  Al  Al  1IVII) 

N|  VS  I  t  Allll  HI  AND  AHM)  III  POT 
SI  VS  l  t  Allll  HI  AND  PA  IHOO 

COA1A1  ANIII  H 

ATTNSISI.P  PVS  I 

IS  ARA1)  (.1  Nl  R  Al  M  A  1 1  RIAIS 
A  PI  I  HO|  |  l  Al  AO IV  IT) 

SHARPI  AHSD  HI  POT 
I  ATHROPl  A RS  1)0 


C  OAIAIANHI  R 

ATTN  DRDt  ART  I 

I1RIIT  A  Re.  I 

DRIITAJ  I 

ORDTA-2  I 


US  ARAD  I  ANH  At  TOMOTIVT 
HA  HI  I  )MM  AND 
VS  AHRI  N  All  4*NO 
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No  Of 


NO  Of 


l  S  ARMY  TANR  AL  TOMOT1V  t  MATERIEL 


RE  ADINEVSC  OMMAND 

ATTNDRSTAG  I 

DRSTA  M  | 

DRSTA  GBPtMR  MCCARTNEY!  I 

W  ARRIS  Ml  4MN0 

DIRECTOR 

ATTN  DRXSY  S  | 

DRXSY  CMlMR  WOOMERT)  I 


i  x  army  materiel  systems  analysis 
AGENCY 

ABI>Et  S  PVG  GDMO2I00Y 
COMMANDER 

ATTNDRXSTMTI  I 

I  S  ARMY  TORE  K.N  SCI  R  TECH  CTR 
IE  HER  At  Bl  IX. 

CHARI  rrSVIUEYA’iBOl 

COMMANDER 

ATTN  STEYR  MTS  I 

US  ARMY  VUMA  PROVING  GROUND 
Yl  MA  PRVCGRD  A/  «M64 

DIRECTOR  ENc.  SERVICES  DIV 

ATTN  MR  J  Ml  RR  AY  I 

US  ARMY  RES  Of  FILE 

box  12211 

RESRCH  IRI  PR  A  N<  ;XD* 
l  ORPOf  ENGINE  I  Rs 

WASHINGTON  AQUEOUCT  DIV  | 

<«»  MAC  ARTHUR  Bl  VD 
W  ASHINGTONDC  2011} 

COMMANDER 

ATTN  DRXMD  MS  I 

DARCOM  MRSA 
1  EXINGTON  AY  4DVT 

COMMANDER 

ATTN  ATSMC'TD  MS  (MAT  BREWSTER)  I 

ATSM  TNG  PTlLTCVOIPE)  I 

US  ARMY  QMSCHOOI 
IORT  I  FE  VA  ;»*l 


PRODUCT  MGR.  COMMERCIAL  CONST  EQUIP 
ATTN  DRCPM  Ct  l 

US  ARMY  TARCOM 
WARREN,  mi  mow 

COMMANDER 

ATTN  DRNDV  | 

US  ARMY  Of  POT  SYSTEMS  COMMAND 
(  HAMBERSBC  RGPA  l?20l 

MQ  US  ARMY  TEST  A  EVALUATION  COMMAND 
ATTN  DRV TE  TOO  | 

ABDI  E  N  PVG  Gl)  MD  2IUW 

C  OMMANDER 

ATTN  ATCD-T  I 

US  ARMY  TRAINING*  DOCTRINE  COMMAND 
TORI  MONROE  VA  2T*}| 

COMMANDER 

ATTN  AFIG-REGIMR  HAMMERST1  IN>  I 

US  ARMY  FORCES  COMMAND 

ntMc  phersonga  woo 

COMMANDER 

ATTN  DRXSN  E  RA  I 

US  ARMY  RVC  HR  STD/N  C.RCX  P  ll  UROPE I 
BOX  »» 

iponi  w  voBRonio 

PBOJ  MGR  MOBILE  ELECTRIC  POWER 

ATTN  DRC  PM  MEP  TM  I 

'VD  RAC  MICA  ROAD 

SPRINGFIELD  V  A  22110 

COMMANDER 

ATTN  ATSPCOMS  | 

US  ARMY  TRANS  SCHOOt 
TORT  EUSTIS  VA  2M0t 

(  OMMANDER 

ATTN  ATSE  COM  I 

US  ARMY  F.NG  SCHOOL 
IORT  RE1  VOIR  VA2J0W 


COMMANDER 

ATTN  AIR  C2DY2E  (MR  WEINRURG) 
USNAVAI  AIR  SYSTEMS  COMM  AND 
WASHINGTON  IX  20MI 

COMMANDER 
ATTN  CODE  *200 
NAVAI  RESIAB 
W  ASH  INC,  TON  IX  JOYW 


OEPAMTMMT  OP  THE  NAVY 

COMMANDER 

I  ATTN  COOE  PE-TI  (L  MAOITTT) 

NAVAL  AIR  PROPULSION  CTR 
TRENTON  NJ  0B*2> 

SUPERINTENDENT 

I  ATTN  TEC  H  REPORTS  SECTION 

USNAVAI  POSTGRADUATE  SOKXX 
MONTERFY  CAVTB40 
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Of  P  ARTMENT  or  THC  NAVY  (Com  d> 


tOMMANDEK 

Al rNUtlH  MOIE  INIK  K  I  AVNtl  I 

NANAI  SHIP  INI.  I  IK 
NN  ASHINt, TON  IK  20W.: 

COMMANDER 

US  NAVAL  CIVIL  ENt.  I  AB  I 

PORT  HI  I  SI  Ml  t  A  <1*011 

COMMAND!  K 

AITN  II  t  II  I  HtKAK*  I 

tOI>t  :i*0(MKl.  BOSMAJIANl  I 

l»A VII)  t  AN  LOR  NAV  Al  SHIP  KAIU  IR 
ANNAPOI  IS  I  AH 

annapot  isaidiiaO 


l  OMMANOANT 

ATTN  I  MM  <MAJ  CRIUCiSI  I 

01  PAR  I  Ml  M  (H  I  HI  SAO 
I  S  MARINI  (  OKI'S 
v*  ASHINt  1 1  ON  lx  MINI 

t  OMM  ANOI  R 

ATINt  OOl  HH’HtMR  HI  KRIS)  | 

NAN  Al  I  Al  II  I  Til  SI  St. COMMAND 
200  SI  ONI  NN  Al  I  SI 
NN  ASHINt. ION  IK  22**2 

IOINIOII  ANAI  ISIS  I’ROt. RAM  II  t  M 
SI  PPOKI  (11 

HI  IK.  1)111  | 

NAN  Al  AIR  SI  AIIOS 
PI  NS  At  Ol  Nil  I’M* 

l  Hll  I  Ol  N  AN  Al  Kl  S|  AKt  II 
A  TIN  OHM  4M  (OR  R  Alll  I  I  Hi 
ARI  INt.IOS  N  A  222H 


department  or  tmi  am  force 


III  AIKJI  AR  II  RS 

ATTN  ROPOT  IMR  I  AIE>  I  I 

I  S  AIK  lORl  I 
VN  ASHINt.  ION  IK  20JJ0 

t  OAIMANOI  R 

ATTN  SA ASIA  (SAOyi  I 

III  AOQI  NR  tl  RS 

SAN  ANTONIO  AIR  AIAII  KIAI  ARIA 
•si  I  I  V  AIH  I  A  '»24l 


t  t  IAIA1  ANOI  K 

ATTN  Al  API  SI  I  (MR  t  HI  Ht  Hll  I  I  I 

I  s  AIR  I  ORl  I  Al  RO  PROP!  I  SION  I  AH 
*N  R  I  IMKSN  Al  Hull  4*41.1 

(OMNI ANOI  K 

ATTNSAAIt  Sly i AIR  MARRIAl  I 

I  S Al  SAN  ANTONIO  AIR  ItK.ISlItSt  IR 
Kill*  Al  II  TX  1124 1 

t  OMAIANOI  R 

ATTN  AIMI  AP  I 

TSAI  NN  AKNI  R  KOHISS  AIR  I  (K.ISTItStTR 
ROHINS  Al  Ht.A  MIN* 


OTHER  GOVERNMENT  AGENCIES 


I  S  01  PARIAH  NT  OE  |  Nl  Ht.) 

OIN  Ol  TRANS  ENERGY  CONSERVATION  ; 

Al  II  RNATIVt  MUSI  III  l/ATION  MR  AN(  H 
20  M  NSS  At  HI  SI  T  TS  AN  |  Nl  I 
N»  ASHINt, TON  IK  20*4* 

I  s  Ol  PAR  TMI  Nl  Ol  |  N|  Kt.N 

BARTLESVILLE  FNEROV  TECH  CTR  2 

BOX  IIM 

HAH  II  I  SN  II  I  I  OR  *41  HO 


St  I  A  II  t  II  INI  O  I  At  II  IT* 

At  IN  NASA  HI  PRI  S|  Nl  ATIN  I  tSAR  Ol  I 
BOX  O 

t  Ol  I  I  t.l  PARR  MO  20’4O 
I  ADEPT  Ol  I  N|  Rt.N 

ATTN  MR  II  N  till  FS  2* 

STRATI  t. It  PI  TROI  I  I  M  Kl  SI  RN|  OEMCE 
1126  M  ST  NIL  RAT  *40 
NN  ASHINt. TON  IK  21*461 

!»»*•  HHC  OOP’ 

Hr  A 
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